Introduction
Load frequency control is a control mechanism which minimizes frequency deviation and tie line power deviation to an acceptable limit. To model a load frequency control model it is necessary to model governor, turbine and generator-load model [5] .
Governor Model: The governor has two inputs.
i. ΔP ref i.e change in speed changer position. ii.
Δfi.e change in frequency.
An increase in ΔP ref causes an increase in output whereas a decrease in Δf causes an increase in output. Therefore governor command is given as. Turbine Model: The response of non-reheat turbine can be expressed as
Where, = turbine gain constant = turbine time constant = change in power developed by turbine
Generator-Load Model:
The change in power developed by turbine causes a change in alternator output ΔP G .
The difference between the change in alternator output and change in load (ΔP L ) tends to change in system frequency.
The power system response is given by
Where, K P = Power system gain constant T P = Time constant
If two control areas are connected by a single tie line, change in frequency in area 1 is given by
Where ,ΔP TL1 = change in tie line power in area 1
Where, T 0 = Synchronizing coefficient 2 = Change in frequency in area 2
PI Controller:
The steady-state frequency can be adjusted to the desired limit by adjusting the speed changer setting of the governor. Proportional integral controller has been developed to improve the dynamic response of the system to minimize the steady-state error [3, 4] . 
II. Design of Linear Quadratic Regulator
In this two area thermal system there are nine state variablesIn case of optimal control technique the inputs are taken as linear combination of all nine states being feedback [2] .
The nine states being feedback are x 1 , x 2 … x9 and the control inputs can be written as below: 
III. Determination Of Feedback Gain Matrix (k):
To design the optimal gain problem first we have to find out the feedback gain matrix by minimizing a performance index. PI = Q= state weighing matrix which is real, symmetric and positive semi-definite R= control weighing matrix which is real, symmetric and positive definite The two matrices Q and R are obtained by the following requirements: The matrices Q and R can be represented as Q = The Eigen values of A f will show the stability of the system with state feedback controller.
IV. Result
By putting the appropriate values of parameters, the matrices A, B, Q and R are calculated [1] . Proper MATLAB code is written in MATLAB-R2009b to obtain the matrices S, k and A f . A MATLAB command The negative real part of all the Eigen values of "A f " proves that the system is stable.
Using PI controller the response of change in frequency and change in tie line power aregiven as 
V. Conclusion
In this study, the optimal LQR controller is used to develop and secure the system performance when changes occur in the power system parameters. Using this optimal controller we can determine the stability of the system. With this high quality and performance controller, no modification is made in the controller structure against to change in parameters and loads. This demonstrates us that optimal LQR controller is more robust against to changes occur in the system than the other traditional controllers.
